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ferentiate site  potential  based  on  ponderosa  pine  pres- 
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role  in  the  habitat  type  and  Its  response  to  different  dis- 
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Introduction 

Growing  interest  in  managing  forests  as  ecosys- 
tems rather  than  emphasizing  individual,  and  often 
conflicting,  resource  values  has  created  a  need  for 
better  understanding  of  ecosystem  processes.  In  re- 
sponse to  this  need,  we  have  developed  succession 
classifications  for  several  important  habitat  types 
and  explored  the  interactions  of  various  site  treat- 
ments, plant  species  responses,  and  related  resource 
values.  This  report  summarizes  these  successional 
studies  of  the  major  Douglas-fir  {Pseudotsuga  men- 
ziesii)  habitat  types  in  central  Idaho  (Steele  and 
Geier-Hayes  1987,  1989a,b,  1993,  1994). 

Forest  succession  is  the  replacement  of  species  in 
some  kind  of  order  (Costing  1956)  and  is  expressed 
as  changes  in  species  composition  and  cover  over  time. 
Understanding  succession  is  essential  to  managing 
forests  on  an  ecological  basis.  Successional  changes 
are  due  to  the  competitive  abilities  of  plant  species, 
which  are  determined  by  such  attributes  as  tolerance 
for  shade  and  allelopathic  chemicals,  reproductive 
strategies,  and  longevity.  The  relative  competitive 
ability  of  each  plant  species  instills  order  in  the  suc- 
cessional process  and  makes  successional  trends  pre- 
dictable. However,  the  effects  of  fire,  insects,  disease, 
and  abnormal  weather  often  alter  the  progress  and 
direction  of  these  trends. 

In  spite  of  recurring  disruptions,  the  predictability 
of  successional  trends  is  one  of  the  most  powerful  tools 
for  managing  forest  ecosystems.  It  influences  the  ex- 
pectation of  useful  timber,  forage,  wildhfe,  and  water 
resources  as  well  as  vulnerability  to  destructive  in- 
sect, disease,  and  wildfire  events.  When  coupled  with 
known  responses  to  management  treatments,  pre- 
dictability provides  a  means  for  assessing  the  long- 
term  impacts  of  management  alternatives.  But  most 
successional  changes  occur  slowly,  oft«n  over  decades, 
and  are  so  difficult  for  people  to  recognize  that  they 
have  been  referred  to  as  "the  invisible  present" 
(Magnuson  1990). 

Forest  successions  are  initiated  by  disturbance, 
and  in  the  Northern  Rocky  Mountains  the  primary 


disturbance  for  the  past  several  centviries  has  been 
fire  (Wellner  1970).  Before  settlement  by  Euro- 
Americans,  these  fires  occurred  with  different  peri- 
odicities in  different  ecosystems  (Martin  1982).  Distur- 
bance fi'equency  determined  the  length  of  successional 
trend  and  the  historical  range  of  plant  communities 
in  a  particular  ecosystem.  In  general,  ecosystems  with 
frequent  disturbances  had  continually  interrupted 
successions  and  exhibited  only  a  narrow  range  of  plant 
communities.  An  extreme  example  woidd  be  a  5-year 
average  fire  return  interval;  this  would  prevent  nearly 
all  succession  and  maintain  a  single  plant  commxmity 
as  the  norm.  In  central  Idaho,  ponderosa  pine/pine- 
grass  (Pinus  ponderosa/Calamagrostis  rubescens)  com- 
munities were  maintained  by  frequent  underbums 
that  prevented  succession  to  Douglas-fir.  Conversely, 
ecosystems  with  infi"equent  disturbances  experienced 
more  successional  stages.  For  instance,  some  forest 
sites  on  the  western  slope  of  the  Cascade  Range  have 
not  burned  for  over  400  yeara  (Morrison  and  Swanson 
1990).  During  this  period,  these  sites  may  have  ex- 
perienced a  broad  range  of  plant  communities. 

The  type  and  firequency  of  disturbance  that  occmred 
before  settlement  by  Euro-Americans  provide  a  man- 
agement guide  for  maintaining  sites  within  their 
historical  range  of  plant  communities  (Morgan  and 
others  in  press).  This  helps  ensure  a  functional  forest 
ecosystem  that  C£ui  recover  from  future  disturbance 
without  loss  of  productivity.  For  example,  the  histori- 
cal intensity  and  fi"equency  of  burning  in  ovir  ponde- 
rosa pine  forests  resvdted  from  both  lightning  and 
Native  American  ignitions.  This  disturbance  pattern 
continued  for  centuries,  evolving  into  a  combination 
of  natural  and  long-standing  cultural  practices  that 
maintained  a  sustainable  ecosystem. 

This  report  summarizes  important  successional 
aspects  of  seven  habitat  types  in  central  Idaho,  all 
in  the  Douglas-fir  series  (table  1).  These  habitat 
types  are  quite  similar,  yet  the  range  of  plant  com- 
munities can  be  quite  different.  Currently,  human- 
caused  distm-bances  such  as  machine  scarification 
and  clearcutting  on  the  driest  of  these  habitat  types 
have  produced  plant  communities  that  eu"e  outside 
the  historical  range  for  these  sites.  Significantly, 
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Table  1 — Habitat  types  and  phases  summarized  in  this  report  showing  elevational  ranges. 


Abbreviation  Elevational  range 


West-central  Idaho 

 Feet  

_                     .   . .  _ 
rseuuotsugs  menzissii/CairBx  geyen  h.t., 

rSME/CAGE  h.t., 

4,000  to  6,500 

Pinus  ponderosa  phase 

PlPO  phase 

Ps6udotsuga  menziBsii/Calamagrostis  rubescens  h.t., 

rbMc/UARU  h.t., 

3,500  to  6,500 

rinus  ponuerosa  pnase 

riro  phase 

ro&uuoisug3  nienziesii/OGfoens  rGp&ns  n.u, 

rbMc/Dhnb  n.t.. 

4,300  to  6,500 

aeroBiis  repens  pnase 

D  [—  r")  r-  _  u  «  ^ 

bbnt  phase 

rseuaoisuga  rnenziesii/opiraea  ueiuiiTOiia  n.i., 

roMt/brbb  n.t., 

3,300  to  6,600 

Pinus  pondBrosa  phase 

rlPO  phase 

r^uUUUioUyet  11  Ici i^icoii/oyiTipnorioafpus  aiuus  n.x,, 

rOlVlC/oTML  n.I., 

'3  onn     c  nnn 
o,d\j\J  10  D,UUU 

P/nus  ponderosa  phase 

PlPO  phase 

Pseudotsuga  menziesii/Physocarpus  malvaceus  h.t., 

PSME/PHMA  h.t., 

3,100  to  6,400 

P/'ntys  ponderosa  phase 

PlPO  phase 

Pseudotsuga  menziesii/Acer  glabrum  h.t.. 

PSME/ACGL  h.t., 

4,500  to  6,800 

iAceA  glabrum  phase 

ACGL  phase 

East-central  Idaho 


Pseudotsuga  menziesii/Carex  geyeri  h.l, 

PSME/CAGE  h.t., 

6,300 

to 

7,800 

Carex  geyeri  phase 

CAGE  phase 

Pseudotsuga  menziesii/Calamagrostis  rubescens  h.t., 

PSME/CARU  h.t.. 

4,700 

to 

7,900 

Calamagrostis  rubescens  phase 

CARU  phase 

Pseudotsuga  menziesii/Berberis  repens  h.t., 

PSME/BERE  h.t.. 

5,700 

to 

7,800 

Berberis  repens  phase 

BERE  phase 

Pseudotsuga  menziesii/Spiraea  betulifolia  h.t.. 

PSME/SPBE  h.t., 

6,000 

to 

7,900 

Calamagrostis  rubescens  phase 

CARU  phase 

Pseudotsuga  menziesii/Symphoricarpos  albus  h.t.. 

PSME/SYAL  h.t.. 

5,200 

to 

7,300 

Symphoricarpos  albus  phase 

SYAL  phase 

Pseudotsuga  menziesii/Physocarpus  malvaceus  h.t., 

PSME/PHMA  h.t.. 

5,000 

to 

7,100 

Pseudotsuga  menziesii  phase 

PSME  phase 

Pseudotsuga  menziesii/Acer  glabrum  h.t., 

PSME/ACGL  h.t., 

6,500 

to 

8,000 

Symphoricarpus  oreophilus  phase 

SYOR  phase 

some  major  management  problems  such  as  high 
pocket  gopher  populations  and  poor  tree  seedling 
growth  are  often  associated  with  these  "abnormal" 
plant  communities. 

In  this  report,  the  habitat  types  and  phases  are 
grouped  geographically  into  west-central  and  east- 
central  Idaho.  The  potential  of  sites  in  west-central 
Idaho  to  naturally  support  ponderosa  pine  differen- 
tiates many  of  the  westside  Douglas-fir  habitat 
types  and  phases  from  their  eastside  counterparts. 
In  west-central  Idaho,  factors  that  correlate  with 
ponderosa  pine  occurrence  are  lower  elevations  and 
a  stronger  maritime  climate.  East-central  Idaho  has 
higher  elevations  and  a  more  continental  climate. 

The  west-central  area  is  drained  by  the  Weiser, 
Little  Salmon,  Boise,  and  Payette  Rivers;  the  South 
Fork,  Middle  Fork,  and  North  Fork  of  the  Salmon 
River,  and  the  main  Salmon  River  from  the  North 
Fork  to  the  Little  Salmon  (fig.  1).  East-central  Idaho 
is  drained  by  the  remainder  of  the  Salmon  River  drain- 
age upstream  from  the  North  Fork,  the  Big  Wood, 
the  Big  Lost,  and  Little  Lost  Rivers,  and  the  Birch 


Creek  (fig.  1).  Geologically,  this  delineation  largely 
separates  the  Columbia  River  basalts  and  Idaho 
Batholith  granitics  in  the  west  from  the  Wood  River 
sedimentaries,  Challis  volcanics,  and  other  assorted 
formations  to  the  east.  A  more  complete  description 
of  the  study  area  is  provided  in  Steele  and  others 
(1981). 

Fire  History  and  Behiavior 
West-Central  Idaho 

In  west-central  Idaho,  most  Douglas-fir  habitat 
types  in  this  study  fall  within  Crane  and  Fischer's 
(1986)  fire  group  three  (table  2).  Possible  exceptions 
are  PSME/BERE  and  PSME/ACGL  at  their  upper 
elevational  limits,  and  PSME/PHMA  on  steep  north 
slopes.  In  these  cooler  or  moister  situations,  ponde- 
rosa pine  is  only  a  minor  component  of  the  stand 
or  is  absent.  Consequently,  these  sites  are  in  fire 
group  five. 
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Figure  1 — The  study  area  showing  major  river  drainages  and  delineations  (dashed  line)  of 
west-central  and  east-central  Idaho. 


Table  2 — Fire  groups^  for  major  Douglas-fir  habitat  types  in 
west-central  and  east-central  Idaho. 


Fire  group  Habitat  type  and  phase 


3 

PSME/CAGE  - 

PlPO 

PSME/CARU  - 

PlPO 

PSME/BERE  - 

SYOR^ 

PSME/BERE  - 

CAGE^ 

PSME/SPBE  - 

PlPO 

PSME/SYAL  - 

PlPO 

PSME/PHMA  - 

PlPO 

4 

PSME/CAGE  - 

SYOR 

PSME/CAGE  - 

CAGE 

PSME/CARU  - 

CARU 

PSME/SPBE  - 

CARU 

PSME/SPBE  - 

SPBE 

PSME/SYAL  - 

SYAL 

PSME/ACGL  - 

SYOR 

5 

PSME/BERE  - 

BERE 

PSME/PHMA  - 

PSME 

PSME/ACGL  - 

ACGL 

^  Crane  and  Fischer  1986. 

^Fire  group  5  at  upper  elevational  limits  (cooler  and  molster) 
where  ponderosa  pine  is  absent. 


Natural  fire  fi'equency  on  fire  group  three  sites 
is  thought  to  be  about  10  to  20  years  (Barrett  1984; 
Steele  and  others  1986)  but  may  range  firom  3  to  30 
years  (Arno  and  Peterson  1983).  At  such  fire  inter- 
vals fiiel  loadings  remain  low,  about  10  tons/acre 
(2.24  kg/m^)  (Crane  and  Fischer  1986),  and  most 
fires  are  imderbums.  Stands  consist  mainly  of  widely 
spaced  ponderosa  pine.  Where  thickets  or  clusters  of 
trees  develop,  fires  either  thin  the  clusters  or  destroy 
the  entire  group.  Small  Douglas-fir  trees  are  more 
vulnerable  to  fire  than  ponderosa  pine  and  rarely 
survive  firequent  burning.  As  a  result,  there  is  little 
or  no  development  of  understory  ladder  fuels  that 
would  promote  a  stand-destroying  fire. 

High  fire  frequency  maintains  a  narrow  range  of 
plant  communities.  Most  stands  remain  dominated 
by  ponderosa  pine  with  an  open  shelterwood  canopy 
that  is  conducive  to  pine  regeneration  (fig.  2).  The 
fi'equent  fires  create  suitable  pine  seedbeds  that 
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Figure  2 — A  Douglas-fir/pinegrass  habitat 
type  in  west-central  Idaho  maintained  in  an 
open  ponderosa  pine  community  by  thinning 
and  underburning. 


Figure  3 — A  Douglas-fir/ninebark  habitat 
type,  ponderosa  pine  phase. 


sometimes  coincide  with  pine  cone  crops.  In  this 
manner,  pine  recruitment  compensates  for  normal 
mortality.  When  recruitment  exceeds  mortality  and 
stand  basal  area  exceeds  sustainable  levels,  bark 
beetles  (Dendroctonus  spp.)  reduce  the  number  of 
hve  trees  (Cochran  and  Barrett  1993),  creating  snags 
and  fallen  logs. 

Since  the  early  1900's,  fire  control  has  changed  this 
pattern;  stands  of  widely  spaced  ponderosa  pine  have 
accumulated  dense  understories  of  Douglas-fir  and 
thick  layers  of  duff,  creating  highly  flammable  condi- 
tions. Subsequent  crown  fires  have  killed  the  large 
ponderosa  pines  that  survived  several  centuries  of 
underbums.  Where  thick  duff  has  accumulated,  even 
low  intensity  underbums  can  generate  enough  heat 
to  kill  the  cambium  at  the  base  of  large  ponderosa 
pines  (Ryan  and  Frandsen  1991). 

The  fire  group  five  sites  and  the  cool  moist  portions 
of  the  PSME/PHMA  and  PSME/ACGL  habitat  types 
occur  on  northerly  aspects  that  are  cooler  and  more 
moist  (fig.  3).  These  sites  are  often  contiguous  with 
group  three  sites  on  the  warmer,  drier  slopes.  As  a 
result  many  cool,  moist  sites  in  the  Douglas-fir  zone 
are  exposed  to  the  same  10-  to  20-year  fire  return 
interval,  but  the  burning  conditions  are  more  variable. 
In  some  years,  these  northerly  aspects  are  too  moist 
to  support  a  thorough  underburn.  The  frequency  of 
effective  burning  is  decreased;  fuel  ladders  develop, 
and  duff  layers  thicken.  In  other  years  these  group 
five  sites  are  quite  dry  at  time  of  ignition  and  the 
stand  experiences  a  crown  fire.  There  are  also  many 


intermediate  situations  where  the  stand  experiences 
an  underburn  and  partial  crown  fire.  Because  of  the 
greater  variabiHty  in  fire  behavior,  a  wider  vaiiety  of 
serai  communities  occurs  on  these  sites.  Stand-de- 
stroying fires  result  in  tall  shrubfields  that  sometimes 
resist  fire  for  decades,  but  also  promote  development 
of  shade  tolerant  but  more  flammable  Douglas-fir. 
This  situation  can  eventually  lead  to  another  stand- 
destroying  fire.  Thorough  underbums  every  10  to  20 
years  would  favor  ponderosa  pine,  but  rarely  is  there 
enough  pine  in  these  stands  to  indicate  that  frequent 
effective  underburning  was  the  norm.  In  most  cases, 
the  pine  is  widely  scattered  or  in  small  groups  through- 
out a  stand  of  Douglas-fir.  Most  fires  created  small 
openings  in  the  stand  while  lightly  underburning 
or  skipping  other  areas.  In  this  manner,  a  mosaic  of 
plant  communities  was  maintained  that  fostered  a 
mosaic  of  bvuning  conditions.  Since  the  advent  of  fire 
control,  many  of  these  stands  have  accumulated  more 
imiform  Douglas-fir  understories,  making  them  vul- 
nerable to  more  extensive  stand-destroying  wildfire. 

East-Central  Idaho 

In  east-central  Idaho,  most  Douglas-fir  habitat 
types  in  this  study  fall  within  fire  group  four  except 
PSME/BERE  and  PSME/PHMA,  which  are  in  group 
five  (Crane  and  Fischer  1986).  Natural  fire  fi-equency 
on  group  four  sites  is  poorly  documented  in  east- 
central  Idaho  but  lightning-caused  fires  are  known 
to  be  infi"equent.  On  similar  sites  in  southwestern 
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Table  3 — Major  tree  species  of  west-central  Idaho  and  their  role  in  major  Douglas-fir  habitat  types. 


PSME  habitat  type-phase 


Tree 

V/AriU- 

DCDC 

CDDC 

OT  AL- 

DUMA 

AOvaL- 

species 

rIrO 

rlrU 

OCDC 

Dcnc 

rlrU 

PIrU 

PIPU 

Abies  grandis 

— 

— 

— 

a^ 

a 

a 

— 

Abies  lasiocarpa 

— 

— 

— 

a 

— 

— 

— 

Juniperus  scopulorum 

— 

— 

— 

— 

— 

— 

— 

Picea  engelmannii 

— 

— 

— 

a 

— 

— 

— 

Pinus  albicaulis 

Pinus  contorta 

(S) 

(S) 

(S) 

(s) 

(s) 

Pinus  flexilis 

Pinus  ponderosa 

s 

s 

(S) 

S 

S 

S 

(S) 

Populus  tremuloides 

(S) 

(S) 

(S) 

(S) 

(S) 

(S) 

(S) 

Pseudotsuga  menziesii 

c 

c 

c 

c 

c 

c 

c 

=  serai;  a  =  accidental;  C  =  climax;  —  =  does  not  occur;  ( )  =  occurs  in  only  part  of  the  habitat  type;  upper  case  =  major  species 
occurrence;  lower  case  =  minor  species  occun-ence. 


Montana,  Arao  and  Gruell  (1983)  estimated  an  aver- 
age fire  return  interval  of  41  years.  The  longer  fire- 
free  periods  are  evidenced  by  dense  pole-size  stands 
of  Douglas-fir  and  lodgepole  pine  (Pinus  contorta)  and 
severe  infection  by  dwarf  mistletoe  (Arceuthobium 
spp.).  In  some  areas,  however,  fire-scarred  trees  can 
be  found,  indicating  that  low  intensity  underbums 
occurred  between  steind-destroying  fires.  These  low 
intensity  fires  tended  to  thin  the  stands  and  reduce 
the  number  of  mistletoe-infected  trees.  But  emvdat- 
ing  natural  underbums  with  prescribed  fire  in  east- 
central  Idaho  may  damage  the  stands  because  Douglas- 
fir  and  lodgepole  pine  are  more  susceptible  to  fire 
damage  and  mortality  than  the  ponderosa  pine  of 
west-central  Idaho.  Mechanical  thinning  and  site 
preparation  followed  by  burning  of  fuel  concentra- 
tions appear  to  be  a  logical  alternative. 


Tree  Layer 
Major  Serai  Species 

The  composition  of  serai  tree  layers  is  quite  simple. 
Quaking  aspen  (Populus  tremuloides),  lodgepole  pine, 
and  ponderosa  pine  are  the  only  major  serai  species 
occurring  in  these  habitat  types  (tables  3,  4).  By  defi- 
nition, Douglas-fir  is  climax  in  all  the  habitat  tjrpes. 

Quaking  Aspen— Quaking  aspen  occurs  sporad- 
ically throughout  all  seven  habitat  types.  Its  occur- 
rences appear  related  to  certain  soil  conditions  (possi- 
bly finer  textures)  created  by  landshdes,  loess  deposits, 
and  alluvium.  Although  highly  shade  intolerant,  quak- 
ing aspen  has  an  impressive  ability  to  maintain  its 
dominance  in  the  presence  of  pine  and  Douglas-fir 
seed  sources.  Aspen  leaf  litter  is  allelopathic  to  some 


Table  4 — Major  tree  species  of  east-central  Idaho  and  their  role  in  major  Douglas-fir  habitat  types. 


PSME  habitat  type-phase 
Tree  CAGE-         CARU-         SPBE-         SYAL-         PHIVIA-  ACGL- 

species  CAGE  CARU  CARU         SYAL  PSME  SYOR 


Abies  grandis 

Abies  lasiocarpa 

a' 

a 

Juniperus  scopulorum 

(S) 

Picea  engelmannii 

a 

a 

Pinus  albicaulis 

a 

Pinus  contorta 

(S) 

(S) 

(S) 

(S) 

(s) 

Pinus  flexilis 

a 

a 

(s) 

(s) 

(s) 

Pinus  ponderosa 

Populus  tremuloides 

(S) 

(S) 

(S) 

(S) 

a 

(s) 

Pseudotsuga  menziesii 

0 

C 

0 

0 

0 

0 

=  serai;  a  =  accidental;  C  =  climax;  —  =  does  not  occur;  ( )  =  occurs  in  only  part  of  the  habitat  type;  upper  case  = 
major  species  occurrence;  lower  case  =  minor  species  occurrence. 
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Figure  4 — A  quaking  aspen  community  in  the 
Douglas-fir/white  spirea  habitat  type.  The  ex- 
isting overstory  dates  back  to  a  1 934  wildfire 
and  most  likely  originated  from  rootsprouts. 


plant  species  (Younger  and  others  1980)  and  may 
affect  conifer  germination  and  establishment.  How- 
ever, when  conifer  seedlings  do  become  established, 
they  easily  outcompete  aspen. 

Aspen  seedlings  are  found  only  rarely  and  are  not 
a  reliable  means  of  reproduction.  Quaking  aspen  re- 
produces mainly  from  root  sprouts  and  forms  large 
clones.  Root  sprouts  usueilly  occur  near  the  clone  pe- 
riphery but  may  be  absent  if  the  clone  is  decadent  or 
suppressed  by  conifers.  Most  clones  will  resprout  if 
the  shade  is  reduced  and  if  the  larger  aspen  stems  are 
killed.  Because  quaking  aspen  sprouts  are  excellent 
deer  and  elk  browse,  regenerating  aspen  may  be  de- 
sirable in  key  big  game  areas.  Historically,  wildfire 
stimulated  most  of  the  root  sprouting  by  burning 
through  stands,  killing  above-ground  portions  of 
most  aspen  and  conifers  (Jones  and  DeByle  1985). 
The  conifers  died  and  the  aspen  resprouted  (fig.  4). 
In  addition  to  burning,  current  methods  for  stimu- 
lating sprouting  include  felling  the  larger  trees  or 
pushing  them  over  with  a  bulldozer.  This  latter 
method  leaves  an  unsightly  condition,  exposes  soil 
to  erosion,  opens  the  site  to  noxious  weeds,  and  can 
create  compacted  soils. 

Lodgepole  Pine— Lodgepole  pine  occurs  in  por- 
tions of  five  Douglas-fir  habitat  types  and  is  absent 
in  the  PSME/PHMA  and  PSME/ACGL  habitat  types. 
Although  more  moist  and  slightly  cooler  than  the 
other  types,  PSME/PHMA  and  PSME/ACGL  sites 
invariably  have  good  cold  air  drainage  and  do  not 
occupy  severe  frostpockets.  All  seven  habitat  types 


tend  to  be  warmer  and  slightly  drier  than  is  optimum 
for  lodgepole  pine  so  the  pine  generally  occurs  where 
nightly  cold  air  accumulates  and  compensates  for  the 
warm,  dry  conditions.  Therefore,  lodgepole  pine  is 
able  to  occupy  portions  of  these  typically  warm,  dry 
habitat  types  and  serve  as  an  indicator  of  fi-ost-prone 
areas.  If  the  tree  canopy  is  completely  removed  in 
these  areas,  the  effects  of  frost  dimng  the  growing 
season  become  evident.  It  is  likely  that  the  shrub 
cover  will  be  sparse  following  any  kind  of  treatment; 
sedges  and  grasses  will  dominate  the  undergrowth, 
and  Douglas-fir  seedlings  will  need  thermal  cover 
for  proper  development  (fig.  5). 

In  most  of  central  Idaho,  lodgepole  pine  produces 
many  cones  that  are  nonserotinus.  This  feature  en- 
ables lodgepole  to  reproduce  whenever  there  is  ad- 
equate seedbed  and  sunlight.  Consequently,  lodge- 
pole stands  often  display  several  age  classes.  The 
classic,  dense,  even-age  forests  generated  by  stand- 
destro3dng  wildfire  appear  to  be  the  origin  of  many 
lodgepole  pine  stands  in  central  Idaho.  But  their  ini- 
tial uniform  structure  has  been  subsequently  altered 
by  creeping  s\irface  fires,  bark  beetles,  and  windstorms. 

Lodgepole  pine  stands  can  resist  mountain  pine 
beetle  attack  if  thinned  to  80  to  100  ft^/acre  (18.4  to 
23  m^/ha)  of  basal  area  (Amman  and  others  1988a; 
Cahill  1978;  McGregor  and  others  1987).  Apparently 
the  low  density  alters  stand  microclimate  such  that 
the  beetles  cannot  mount  a  successful  attack  (Amman 
and  others  1988b,  Bartos  and  Amman  1989;  Schmitz 
and  others  1989).  These  studies  may  encourage  thin- 
ning to  low  densities  in  lodgepole  stands  because 


Figure  5 — Lodgepole  pine  on  a  frosty  site  in  the 
Douglas-fir/pinegrass  habitat  type.  Early  serai 
forbs  and  a  variety  of  grasses  and  sedges  domi- 
nate the  understory.  No  shrubs  occur  here. 
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regeneration  is  easily  achieved  and  the  pubhc  prefers 
partial  cutting  over  clearcutting.  But  if  dense  stands 
are  thinned  to  these  levels,  damage  from  wind  must 
be  considered.  Open-grown  lodgepole  pine  also  may 
have  less  commercial  value.  Nevertheless,  both  thin- 
ning with  underbuming  and  clearcutting  with  broad- 
cast bviming  fall  within  the  historical  range  of  varia- 
tion for  lodgepole  stands  on  these  dry  Douglas-fir 
habitat  types. 

Ponderosa  Pine— In  west-central  Idaho,  ponde- 
rosa  pine  is  the  most  common  serai  species  in  the 
seven  habitat  types;  it  serves  as  the  phase  indicator 
in  five  of  the  seven  habitat  types.  Two  habitat  types, 
PSME/BERE  and  PSME/ACGL,  occupy  cooler  sites 
and  higher  elevations  than  the  other  types.  Because 
ponderosa  pine  requires  warmer  temperatures  and 
a  longer  growing  season  than  associated  tree  species, 
it  does  not  extend  into  the  cooler  extremes  of  these 
types.  By  definition,  ponderosa  pine  does  not  occur 
in  the  east-central  Idaho  phases. 

Ponderosa  pine  is  a  fire-maintained  species  on  habi- 
tats where  it  is  serai  to  Douglas-fir  and  its  success  is 
strongly  favored  by  frequent  surface  fires.  On  large 
trees,  the  lower  branches  are  usually  missing  due  to 
fire  scorch.  Past  fire  intensity  can  be  estimated  by 
height  of  the  lowermost  live  branches.  On  steep  ter- 
rain, the  lowermost  Hve  branches  are  often  notably 
higher  on  the  uphill  side  of  the  bole  where  they  are 
closer  to  the  heat  source.  In  these  situations,  manage- 
ment scenarios  for  ponderosa  pine,  on  an  ecological 
basis,  shovdd  focus  on  spacing.  Trees  must  be  widely 
spaced  to  prevent  stand-destroying  fire.  Stands  below 
80  to  100  ft^/acre  (18.4  to  23  m^/ha)  of  basal  area  are 
considered  resistant  to  bark  beetle  attack  (Schmid 
and  Mata  1992),  which  suggests  an  upper  stocking 
hmit.  Prescribed  underbums  every  10  to  20  years 
wiU  maintain  low  fuel  levels,  destroy  potential  ladder 
fuels  produced  by  Douglas-fir  seedlings,  and  create 
seedbeds  for  ponderosa  pine.  Whenever  the  basal 
area  exceeds  100  ft^/acre  (23  m^/ha),  the  stand  should 
be  thinned  to  60  to  70  ft^cre  (13.8  to  16.1  m^/ha) 
leaving  well-spaced,  genetically  desirable  trees  for 
seed  and  partial  shade  for  pine  seedlings.  This  man- 
agement pattern  emulates  the  ngurow  range  of  plant 
communities  and  natural  processes  experienced  by 
these  stands  prior  to  Evuro-American  settlement  and 
maintains  a  healthy  sustainable  forest  in  an  ecologi- 
cally sound  manner. 

Douglas-fir 

Generally,  Douglas-fir  is  not  a  preferred  species  for 
management  where  it  has  a  climax  role  and  ponde- 
rosa pine  or  lodgepole  pine  are  potential  serai  domi- 
nants. Under  these  situations,  Douglas-fir  is  suscep- 
tible to  Douglas-fir  beetle,  western  spruce  budworm. 


dwarf  mistletoe,  and,  in  some  areas,  Douglas-fir  tus- 
sock moth.  Where  Douglas-fir  is  the  only  management 
alternative,  as  in  many  of  the  eastside  habitat  types 
and  phases,  stand  densities  should  be  maintained 
below  120  ft^/acre  (27.5  m^/ha)  to  protect  the  stand 
fi-om  bark  beetle  attack  (Fumiss  1962, 1979).  Douglas- 
fir  relies  heavily  on  overstory  shade  for  seedling  es- 
tablishment. The  seedlings  generally  occur  beneath 
tree  canopies  but  in  openings  will  also  estabhsh  be- 
neath canopies  of  certain  shrubs.  We  do  not  know 
why  tree  seedlings  occur  beneath  some  shrub  species 
more  often  than  others.  Of  the  common  shrub  species 
in  central  Idaho,  snowbrush  ceanothus  (Ceanothus 
velutinus)  provides  the  most  favorable  canopy  for 
Douglas-fir  seedlings;  mountain  snowberry  (Sympho- 
ricarpos  oreophilus)  is  the  least  favorable  shrub.  Un- 
fortunately, in  east-central  Idaho  where  Douglas-fir 
regeneration  is  most  desirable,  most  sites  are  too  cool 
to  support  ceanothus. 

Natural  Regeneration 

The  conditions  \inder  which  trees  regenerate  natu- 
rally are  important  not  only  from  the  standpoint  of 
achieving  new  trees,  but  also  from  the  standpoint  of 
understanding  the  ecologic  cycle  of  the  site.  The  site 
conditions  by  which  serai  trees  regenerate  naturally 
provide  a  model  for  stand  management  and  site  treat- 
ment that  are  ecologically  appropriate.  Historical  con- 
ditions leading  to  natural  regeneration  of  the  major 
tree  species  were  covered  briefly  in  the  previous  sec- 
tion. Prompt  natural  regeneration  indicates  that  the 
site  has  begun  a  new  successional  cycle  and  humans 
have  not  distvurbed  the  site  beyond  the  point  of  easy 
recovery.  Each  species  has  a  different  evolutionary 
"strategy"  even  though  the  causal  agent— fire— was 
the  same. 

Quaking  Aspen  and  Lodgepole  Pine— Natural 
regeneration  of  quaking  aspen  and  lodgepole  pine 
through  stand-destroying  wildfire  provides  a  simple 
model  of  clearcutting  and  broadcast  burning  or,  for 
lodgepole  pine,  a  shghtly  more  complex  model  of  par- 
tial cutting  to  levels  below  80  to  100  ft^/acre  (18.4  to 
23  m^/ha)  of  basal  area.  Some  bare  soil  is  needed  for 
lodgepole  pine  seed  germination. 

Ponderosa  pine— Natural  regeneration  of  ponde- 
rosa pine  is  more  complex.  It  requires  an  open  shelter- 
wood  system  due  to  the  large  heavy  seed,  most  of 
which  disperse  within  100  feet  of  the  soiirce.  Table  5 
shows  the  percentage  of  tree  canopy  and  the  stand 
basal  area  that  produced  the  most  ponderosa  pine 
regeneration  in  samples  of  the  respective  habitat 
types.  These  data  suggest  that  a  20  to  30  percent  tree 
canopy  and  about  70  ft^/acre  (16.1  m^/ha)  of  basal  area 
is  the  optimum  stand  structure  in  probably  all  situ- 
ations but  fire  group  five.  With  these  site  conditions. 
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Table  5 — Recommended  strategy  for  natural  regeneration  of  ponderosa  pine. 


PSME  habitat  type-phase 


CAGE- 

CARU- 

SPBE- 

SYAL- 

PHMA- 

ACGL- 

Strategy 

PI  PO 

PIPO 

BERE 

PIPO 

PIPO 

PIPO 

ACGL 

uutting  metnoci 

sw 

SW 

SW 

SW 

SW 

GS(SW) 

GS(SW) 

1  lets  Odiiupy  UJciOciU^ 

30 

30 

10 

0 

Ddodl  dioct  \li  /dwlt?^ 

/  o 

65 

70 

30 

wilC  UCdlfliclll 

1 IR 

UB-MS 

UB 

UB-MS 

UB 

Jrb-Mb 

Jrb-Mo 

Probability  of  seedling  occurrence  (percent) 

No  treatment 

5 

13 

40 

0 

0 

Burning 

58 

31 

10 

23 

0 

Mecfianical  scarification 

37 

56 

52 

77 

100 

Seed  cacties 

22 

2 

16 

0 

31 

^Cutting  methods:  SW  =  sheltenwood;  GS  =  group  selection  {<VzA);  ( )  =  occasional  occurrence;  —  =  no  data. 
^Site  treatments:  UB  =  underburn;  JPB  =  Jackpot  burn;  MS  =  mechanical  scarification. 


Douglas-fir  generally  dominates  the  stand  and  the 
undergrowth  is  a  tall  shrub  layer.  Some  ponderosa 
pine  may  be  estabhshed,  but  a  group  selection  method 
is  needed  to  provide  enough  fuel  to  treat  the  site  with 
a  high-intensity  bum  and  provide  enough  sunlight 
for  the  pine  seedlings.  These  small  openings  (about 
0.25  acre  [0.1  ha])  should  be  located  within  100  ft 
(30.5  m)  of  a  ponderosa  pine  seed  source  or  prefer- 
ably planted  with  ponderosa  pine. 

On  most  sites,  ponderosa  pine  regeneration  depends 
largely  on  surface  fires  that  coincide  with  intermittent 
cone  crops.  The  fires  must  also  bum  hot  enough  to 
produce  a  seedbed  and  reduce  competition.  Where 
dense  vegetation  such  as  ninebark  {Physocarpus  mal- 
vaceus),  elk  sedge  {Carex geyeri),  or  pinegrass  (Cala- 
magrostis  rubescens)  occurs,  logging  slash  should  be 
concentrated  so  buming  will  create  enough  heat  to 
reduce  the  competition.  In  the  natural  system,  sur- 
face fires  that  encountered  fallen  trees  or  large  limbs 
created  this  effect. 

Seed  Caches— Ponderosa  pine  often  regenerates 
from  seed  caches  made  by  birds  and  rodents.  Some 
habitat  types  seem  to  have  more  seed  caches  than 
others.  For  example,  PSME/CAGE,  PSME/SPBE,  and 


PSME/ACGL  habitat  types  may  have  a  substantial 
percentage  of  ponderosa  pine  regeneration  in  seed 
caches;  PSME/CARU  and  PSME/PHMA  may  have 
very  little  (table  5).  There  are  no  data  for  the  remain- 
ing two  habitat  types,  PSME/BERE  and  PSME/SYAL, 
but  these  are  expected  to  resemble  the  PSME/SPBE 
habitat  types  in  seed  cache  percentages.  The  percent- 
ages shown  in  table  5  are  minimal  amounts  because 
caches  that  produce  only  one  tree  cannot  be  recognized 
and  recorded.  The  actual  amount  of  ponderosa  pine 
regeneration  produced  by  seed  caches  may  be  much 
greater.  One  study  (Vander  Wall  1992)  suggested 
that  regeneration  of  pine  from  seed  caches  may  be 
twice  the  observed  amount. 

Natural  Regeneration  Strategies— Table  5  out- 
Unes  the  recommended  site  treatment  for  the  seven 
habitat  types  covered  in  this  report.  From  an  ecologi- 
cal perspective,  some  form  of  burning  is  the  natural 
and  recommended  site  treatment.  Even  though  me- 
chanical scarification  from  machine  piling  may  pro- 
duce a  higher  probabihty  of  survival  for  planted  seed- 
lings (table  6)  due  to  less  competition,  seedling  height 
growth  may  be  greater  on  unscarified  bumed  areas 
because  the  soil  is  less  compacted  and  retains  more 


Table  6 — Percent  survival  of  planted  ponderosa  pine  by  site  treatment  and  habitat  type^ . 


PSME  habitat  type-phase 


Site 

CAGE- 

CARU- 

SPBE- 

SYAL- 

PHMA- 

ACGL- 

treatment 

PIPO 

PIPO 

BERE^ 

PIPO 

PIPO 

PIPO 

ACGL^ 

Handscalps 

4 

23 

25 

28 

20 

19 

Broadcast  burn 

32 

29 

47 

33 

65 

40 

43 

Mechanical  scarification 

23 

26 

40 

36 

82 

28 

22 

Contour  ditches/terraces 

58 

44 

56 

74 

81 

76 

^All  plantations  are  in  clearcut  areas. 

^Upper  elevations  of  habitat  types  are  not  suitable  for  ponderosa  pine. 
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humus  (Minore  1986;  Minore  and  Weatherly  1990). 
In  the  past  many  prescribed  bums  probably  did  not 
expose  enough  soil  for  suitable  seedbeds;  nor  did  they 
create  enough  hotspots  to  impede  competition. 

Although  underbuming  is  the  natural  treatment  for 
most  sites,  jackpot  burning  (selective  ignition  of  fuel 
concentrations)  is  recommended  in  the  PSME/PHMA 
and  PSME/ACGL  habitat  types.  On  many  of  these 
sites,  Douglas-fir  is  currently  the  dominant  species. 
This  makes  underbiuTiing  impractical  because  under- 
buming kills  Douglas-fir  more  readily  than  ponderosa 
pine  through  needle  and  cambium  scorch.  If  Douglas- 
fir  survives  an  underbura  but  is  fire  scarred,  it  be- 
comes more  susceptible  to  Douglas-fir  beetle  (Fumiss 
1965)  and  Schweinitzii  root  and  butt  rot  (Barrett  and 
Uscuplic  1971;  Byler  1984).  Jackpot  buming  should 
take  place  in  small  openings  created  by  the  group 
selection  harvest  method. 

Where  pinegrass  is  abundant  and  there  is  insuffi- 
cient fuel  to  reduce  the  grass  competition,  some  scari- 
fication may  be  needed.  A  bulldozer-mounted  device, 
known  locally  as  the  Salmon  Blade,  has  proven  effec- 
tive in  pinegrass  swards.  This  approach  may  be  neces- 
sary in  any  of  the  habitat  types  supporting  dense  pine- 
grass. Any  form  of  scarification  with  bulldozers  should 
be  done  sparingly  and  at  the  correct  time  of  year  to 
minimize  soil  compaction.  Compacted  soils  have  been 
shown  to  limit  tree  seedling  growth  (Cochran  and 
Brock  1985;  Froelich  1979;  Helms  and  Hipkin  1986) 
and  in  central  Idaho  c£m  teike  20  years  or  more  to 
fully  recover  (Froelich  and  others  1985). 

Planted  Regeneration 

Plantations  are  common  in  west-side  phases  of 
the  seven  habitat  types  but  are  much  less  common 
in  the  east-side  phases.  This  is  because  ponderosa 
pine  is  the  species  most  commonly  planted.  From  the 
late  1950's  to  the  1970's  many  areas  in  west-central 
Idaho  were  clearcut,  broadcast  bumed  or  machine 
scEuified,  and  planted  with  ponderosa  pine.  Since 
stand-destroying  wildfire  is  rarely  part  of  the  normal 
cycle  in  all  but  the  PSME/PHMA  and  PSME/ACGL 
habitat  types,  clearcutting  was  ecologically  inappro- 
priate for  most  of  these  sites.  It  is  not  surprising 
that  plantation  survival  was  poor  in  large  clearcuts 
since  natural  ponderosa  pine  regeneration  normally 
depended  on  a  partial  tree  canopy  for  protection  fi'om 
sun  and  wind.  Table  6  shows  percent  survival  of 
planted  ponderosa  pine  during  this  era.  More  recent 
(late  1980's)  plantations  often  have  higher  survival 
than  shown  in  table  6  because  the  tree  seedlings  re- 
ceived better  care  in  the  nursery  as  well  as  during 
outplanting.  Artificial  shade  was  used  more  often  and 
the  clearings  were  not  as  large  and  exposed.  Some 
recent  plantations  occur  in  large  areas  bumed  by 


wildfire,  but  standing  dead  trees  and  artificial  shade 
devices  help  protect  the  tree  seedlings. 

For  these  reasons,  plantation  survival  in  recent 
years  has  often  exceeded  that  shown  in  table  6.  How- 
ever, a  20  to  30  percent  tree  canopy  is  still  desirable 
and  often  essential  for  adequate  survival  of  planted 
ponderosa  pine  in  the  PSME/CAGE,  PSME/CARU, 
PSME/BERE,  and  PSME/SPBE  habitat  types. 

Table  6  shows  similar  planting  survival  on  broad- 
cast bumed  and  machine  scarified  £U"eas  for  several 
habitat  types,  suggesting  that  either  treatment  is 
appropriate.  However,  our  field  observations  reveal 
that  when  scarification  is  the  result  of  machine  pUing 
slash  into  windrows,  the  growth  and  vigor  of  planted 
trees  in  the  scarified  areas  are  often  poor  compared 
to  those  growing  in  the  bumed  windrows.  A  simple 
explanation  is  difficult  because  several  factors  are 
involved.  The  scarified  areas  may  have  compacted 
soils  as  demonstrated  by  Graham  and  others  (1989), 
Minore  (1986),  and  Minore  and  Weatherly  (1990). 
The  scarified  areas  also  may  have  lost  nutrients  and 
organic  matter,  which  have  been  concentrated  in  the 
windrows  (Morris  and  others  1983;  Ross  and  others 
1986).  Or  the  bumed  windrows  may  have  higher  nutri- 
ent levels  due  to  the  burning.  Regardless  of  the  rea- 
son, we  do  not  recommend  dozer  piling  of  slash  as 
a  site  treatment  in  Douglas-fir  habitat  types. 

Plantation  survival  data  for  lodgepole  pine  and 
Douglas-fir  are  too  sparse  for  meaningful  results. 
Limited  data  for  lodgepole  pine  suggest  that  lodgepole 
pine  can  be  planted  in  clearings  with  good  success 
wherever  it  is  a  major  serai  species.  When  it  is  planted 
ofifsite,  either  inadvertently  or  to  provide  site  protec- 
tion for  Douglas-fir,  survival  is  generally  low  and 
tree  development  is  poor.  In  these  dry  habitat  types, 
Douglas-fir  seedlings,  whether  planted  or  natural, 
need  protection  from  sun  and  wind.  For  this  reason, 
plantation  success  of  Douglas-fir  is  generally  low  and 
planting  in  unshaded  clearings  is  not  recommended. 

Tree  Growth 

Growth  capability  of  trees  in  the  seedling  to 
young  sapling  stage  is  an  important  consideration 
wherever  competition  from  shmbs  and  graminoids 
occurs.  Tall-growing  shrubs  are  stimulated  by  in- 
creased sunlight  and  can  suppress  planted  conifers 
to  the  point  of  causing  plantation  failure  in  spite  of 
high  first-year  survival.  Intense  root  competition 
fi*om  shmbs  and  graminoids  also  affects  the  growth 
of  young  trees  and  varies  with  habitat  type,  existing 
vegetation,  and  site  treatment. 

The  simplest  expression  of  early  tree  growth  is  the 
number  of  years  required  to  reach  a  height  of  4.5  ft 
(1.4  m).  Table  7  shows  these  values  for  ponderosa  pine 
under  four  site  treatments.  It  should  be  noted  that 
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Table  7 — Years  required  for  planted  ponderosa  pine  to  reach  4^/2  feet  in  height. 


KoMc  naDitai 

nana 

Broadcast 

Machine 

Contour 

lype-pnase 

scalps 

burn 

scarified 

terrace/ditch 

CAGE-PlPO 

14.0 

10.0 

10.0 

9.0 

CARU-PlPO 

11.0 

9.0 

12.0 

8.0 

BERE 

10.0 

9.0 

9.0 

10.0 

SPBE-PIPO 

12.0 

8.0 

9.0 

8.0 

SYAL-PlPO 

9.5 

7.5 

8.0 

6.5 

PHMA-PlPO 

10.0 

8.0 

9.0 

8.0 

ACGL-ACGL 

10.0 

11.0 

10.0 

hand  scalping,  which  minimally  reduces  competition, 
often  results  in  slower  growing  seedlings  when  com- 
pared with  other  treatments.  This  difference  empha- 
sizes the  importance  of  large,  effective  sceJps  when 
no  other  treatment  is  applied.  For  example,  where 
elk  sedge  is  the  predominant  cover,  4-  by  4-ft  (1.2-  by 
1.2-m)  scalps  are  needed  to  effectively  reduce  compe- 
tition (Sloan  and  Ryker  1986).  A  5-ft  (1.5-m)  scalp  is 
recommended  where  ceanothus  species  are  the  pre- 
dominant competition  (McDonald  and  Fiddler  1989). 
Clearly  scalps  of  this  size  are  not  practical  on  terrain 
too  steep  for  machinery.  Chemical  controls  are  a  logi- 
cal alternative  to  manual  scalping.  Some  of  the  newer 
chemicals  such  as  glyphosate  (Roundup)  and  hexa- 
zinone  (Velpar)  are  effective  on  young  (<3  years  old) 
shrubs,  graminoids,  and  herbs  (Boyd  and  others  1985; 
McDonald  and  Fiddler  1989)  and  have  little  if  any 
environmental  impact.  For  instance,  gl5^hosate  de- 
composes in  soil  and  when  applied  at  its  most  concen- 
trated recommended  mixture  has  no  effect  on  soil 
microbial  biomass  (Wardle  and  Parkinson  1991).  Both 
glyphosate  and  hexazinone  are  less  toxic  to  animals 
than  caffeine.  Hexazinone,  the  more  toxic  of  the  two, 
has  roughly  the  same  toxicity  as  aspirin  (McNabb  1991). 
Other  relatively  new  herbicides  such  as  imazapyr 
(Arsenal),  sulfometuron  methyl  (Oust),  and  piclo- 
ram  (Tordon)  are  less  toxic  than  common  table  salt 
(McNabb  1991). 


Growth  capability  of  larger  trees  can  be  expressed 
as  site  index.  Table  8  shows  site  indexes  of  major  tree 
species  in  the  seven  habitat  types.  The  low  values 
shown  for  lodgepole  pine  in  west-central  Idaho  reflect 
the  fact  that  lodgepole  pine  is  at  its  warm,  dry  limits 
in  these  habitat  types.  Even  though  lodgepole  pine  is 
easily  regenerated,  it  may  be  short-sighted  manage- 
ment to  encourage  lodgepole  pine  at  the  expense  of 
ponderosa  pine  or  Douglas-fir.  Growth  rates  of  aU  tree 
species  present  should  be  considered  before  timber 
harvest  and  regeneration  plans  are  made. 


Shrub  Layer 

Shrub  layer  succession  is  easily  predicted  on  these 
dry  habitat  types  because  relatively  few  species  are 
present  on  any  one  site.  Tables  9  and  10  Ust  the  major 
shrub  species  and  their  successional  roles  in  the  seven 
habitat  types.  Although  most  shrub  species  have  the 
same  successional  role  in  all  seven  habitat  types,  some 
species  have  different  roles,  such  as  late  serai  in  one 
habitat  type  versus  climax  in  another.  These  differ- 
ences become  more  pronounced  over  a  broader  range 
of  habitat  types.  For  example,  a  species'  successional 
role  may  vary  widely  among  the  ponderosa  pine, 
Douglas-fir,  and  grand  fir  {Abies  grandis)  series.  It 
is  likely  that  a  given  shrub  species  may  be  climax  in 


Table  8— Site  indexes  in  feet  (50-year  base)  for  major  Douglas-fir  habitat  types  in  central  Idaho. 


PSME  habitat  Pinus  Pinus  Pseudotsuga  PSME  habitat  Pinus  Pseudostuga 
type-phase  contorta      ponderosa       menziesii  type-phase  contorta  menziesii 


 West-central  Idaho     East-central  Idaho  

CAGE-PlPO  32  ±6  53  ±  7  53  ±4  CAGE-CAGE  48  ±  ?  54  ±4 

CARU-PlPO  30  ±8  61  ±5  56  ±7  CARU-CARU  50  ±  10  52  ±5 

BERE  —  58  ±12  61  ±7  SPBE -CARU  —  46  ±  ? 

SPBE-PIPO  —  58  ±4  57  ±4  SYAL-SYAL  —  50  ±9 

SYAL-PlPO  —  66  ±5  60  ±6  PHfVlA-PSME  —  52  ±10 

PHMA-PlPO  —  62  ±4  60  ±6  ACGL-SYOR  —  42  ±20 

ACGL-ACGL  —  67  ±  ?  71  ±  20 
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Table  9 — Successional  role  of  important  shrub  species  in  major  Douglas-fir  habitat  types  of  west-central  Idaho. 


PSME  habitat  type-phase 


Shrub 

CAGE- 

CARU- 

SPBE- 

SYAL- 

PHMA- 

ACGL- 

species 

PlPO 

PIPO 

BERE 

PIPO 

PIPO 

PIPO 

ACGL 

Acer  glabrum 

a 

a 

a 

(C) 

c 

Amelanchier  ainifolia 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

Artemisia  tridentata 

ES 

(es) 

(es) 

a 

a 

Berberis  repens 

(c) 

c 

Q 

Q 

Q 

(C) 

Ceanothus  veiutinus 

(ES) 

ES 

ES 

ES 

ES 

ES 

ES 

Ceanottius  sanguineus 

(ES) 

(ES) 

Cercocarpus  ledifolius 



Ciirysoiliamnus  nauseosus 

es 

a 

es 

6S 

a 

a 

Chrysothamnus  viscidiflorus 

es 

a 

Juniperus  communis 

Lonicera  utahensis 

a 

a 

a 

(Is) 

Is 

Philadelplius  lewisii 

(ms) 

(MS) 

Ptiysocarpus  malvaceus 



(c) 

(c) 

c 

(c) 

Prunus  emarginata 

(MS) 

(MS) 

(MS) 

(MS) 

(MS) 

MS 

MS 

Prunus  virginiana 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

Pursliia  tridentata 

ES 

ES 

(es) 

ES 

(ES) 

(es) 

Ribes  cereum 

ES 

ES 

ES 

ES 

ES 

ES 

es 

Ribes  viscosissimum 

(es) 

es 

es 

es 

es 

(ES) 

ES 

Rubus  pan/if lorus 

(LS) 

(LS) 

Salix  scouleriana 

(ms) 

(MS) 

(ms) 

MS 

MS 

MS 

(MS) 

Sambucus  caerulea 

es 

es 

es 

es 

es 

es 

es 

Shepherdia  canadensis 

a 

(es) 

a 

Spiraea  betulifolia 

c 

c 

C 

(C) 

LS 

LS 

Symphoricarpos  albus 

(c) 

(c) 

c 

(LS) 

a 

Symplioricarpos  oreophilus 

LS 

LS 

LS 

LS 

Is 

LS 

LS 

Sorbus  scopulina 

a 

c 

(c) 

c 

c 

c 

Vaccinium  globulare 

a 

(C) 

(C) 

^ES  =  early  seral;  a  =  accidental;  MS  =  mid  seral;  ( )  =  occurs  in  only  part  of  the  habitat  type;  LS  =  late  serai;  upper  case  =  major  spe- 
cies occurrence;  C  =  climax;  lower  case  =  minor  species  occun-ence. 


Table  10 — Successional  role  of  important  shrub  species  in  major  Douglas-fir  habitat  types  of  east-central  Idaho. 


PSME  habitat  type-phase 


Shrub 

CAGE- 

CARU- 

SPBE- 

SYAL- 

PHMA- 

ACGL 

species 

CAGE 

CARU 

CARU 

SYAL 

PSME 

SYOR 

Acer  glabrum 

a^ 

(c) 

(c) 

(c) 

0 

Amelanciiier  ainifolia 

Is 

(Is) 

(Is) 

(LS) 

(LS) 

(Is) 

Artemisia  tridentata 

ES 

ES 

ES 

a 

(es) 

(es) 

Berberis  repens 

(c) 

c 

c 

c 

(c) 

Ceanothus  veiutinus 

(ES) 

(ES) 

(ES) 

(ES) 

(es) 

Ceanothus  sanguineus 

Cercocarpus  ledifolius 

(MS) 

(MS) 

Chrysothamnus  nauseosus 

es 

ES 

ES 

es 

a 

Chrysothamnus  viscidiflorus 

es 

es 

es 

a 

Juniperus  communis 

a 

a 

(Is) 

(LS) 

Lonicera  utahensis 

a 

a 

Philadelphus  lewisii 

(ms) 

Physocarpus  malvaceus 

a 

(c) 

0 

(c) 

Prunus  emarginata 

a 

a 

a 

Prunus  virginiana 

(ms) 

(ms) 

(ms) 

MS 

(MS) 

(LS) 

Purshia  tridentata 

(es) 

(ES) 

(ES) 

(es) 

a 

Ribes  cereum 

MS 

MS 

MS 

ES 

ES 

ES 

Ribes  viscosissimum 

(ms) 

(MS) 

(MS) 

(es) 

(es) 

(es) 

Rubus  parviflorus 

Salix  scouleriana 

(ms) 

(ms) 

(MS) 

a 

(ms) 

a 

Sambucus  spp. 

(es) 

(es) 

a 

a 

Shepherdia  canadensis 

(es) 

(ES) 

(ES) 

a 

(ES) 

Spiraea  betulifolia 

c 

C 

(C) 

(LS) 

Symphoricarpos  albus 

c 

C 

(Is) 

Symphoricarpos  oreophilus 

LS 

LS 

LS 

LS 

LS 

C 

Sorbus  scopulina 

a 

a 

Vaccinium  globulare 

^ES  =  early  seral;  a  =  accidental;  MS  =  mid  seral;  ( )  =  occurs  in  only  part  of  the  habitat  type;  LS  =  late  seral;  upper  case  =  major  spe- 
cies occurrence;  C  =  climax;  lower  case  =  minor  species  occurrence. 
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the  pine  series  and  early  serai  in  the  grand  fir  series. 
The  trend  is  for  species  to  occupy  serai  roles  in  more 
moderate  environments. 

Fortunately  successional  strategies  of  plant  spe- 
cies do  not  change  across  habitat  types.  If  a  species 
is  highly  shade  tolerant  or  stores  its  seed  in  the  soil 
in  one  area,  it  will  have  these  same  characteristics 
wherever  it  occurs.  Even  closely  related  species  within 
a  genus  have  similar  successional  strategies. 


Table  11  lists  the  major  shrub  species,  their  suc- 
cessional strategies,  and  responses  to  disturbance. 
It  is  important  to  consider  reproduction  methods  of 
major  shrub  species  to  avoid  excessive  competition 
with  tree  seedlings.  For  example,  if  an  early  serai 
species  that  stores  seed  in  the  soil  such  as  Ceanothus 
or  Ribes  is  present  in  small  amounts  in  older  succes- 
sional stages,  it  is  likely  that  much  seed  is  present 
in  the  soil  or  litter.  If  a  favorable  disturbance  occurs 


Table  11 — Successional  strategies  and  disturbance  responses  of  major  shrub  species. 


Type  of  disturbance^ 


Slirub 
species 

Seed  transport; 
reproduction  methods 

CC, 
NP 

SC, 
MS 

CC, 
MS 

CC, 
BB 

WF 

Acor  glabrum 

Wind;  not  stored  in  soil.  Germinates  in  partial  shade  on  soil. 
Stumps  resprout. 

V-s 

V 

V 

V 

Amelanchier  ainifolia 

Birds,  mammals;  not  stored  in  soil.  Germinates  on  bare 
soil  in  partial  shade.  Stumps  resprout. 

V 

v-s 

v-s 

v-s 

V-S 

Artemisia  tridentata 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in  full  sun. 
Nonrhizomatous. 

n 

D 

D-S 

D-s 

D-s 

Ceanothus  spp. 

No  obvious  transport;  stored  in  soil  (91  percent  viable)^: 
germinates,  mainly  after  burning,  in  full  sun. 

n 

d 

d-s 

s 

S 

Cercocarpus  ledifolius 

Wind,  mammals;  may  store  in  soil.  Germinates  in  full  sun. 

v 

V 

V-s 

s 

s 

Chrysothamnus  spp. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in  full  sun. 
Nonrhizomatous. 

n 

D 

D-s 

D-S 

D-S 

Juniperus  communis 

Birds;  not  stored  in  soil.  Germinates  in  full  sun  or  partial  shade. 

n 

D-s 

D-s 

D-s 

D-s 

Philadelphus  lewisii 

No  obvious  transport;  storage  capability  unknown. 
Germinates  in  full  sun.  Stumps  resprout. 

V 

V 

v-s 

v-s 

v-s 

Physocarpus  malvaceus 

No  obvious  transport;  seed  stored  in  soil  (1 1  percent  viable)^. 
Germinates  in  partial  shade  on  bare  soil.  Increases  by 
root  sprouts. 

V 

V-s 

V 

V 

V 

Prunus  spp. 

Birds,  mammals;  stored  in  soil  (27  percent  viable).  Germinates 
in  full  sun  following  scarification  or  burning.  Increases  by 
root  sprouts. 

V 

V 

V-s 

V-s 

V-s 

Purshia  tridentata 

Small  rodents;  not  stored  in  soil.  Germinates  best  on 
scarified  soil  in  full  sun.  Nonrhizomatous. 

n 

D 

D-s 

D-s 

D-s 

Ribes  spp. 

Birds,  mammals;  stored  in  soil  (96  percent  viable). 
Germinates  on  bare  soil  in  full  sun. 

n 

d 

d-s 

s 

s 

Rubus  parviflorus 

Birds,  mammals;  stored  in  soil  (14  percent  viable).  Increases 
by  rhizomes. 

V 

d 

d 

v-s 

V-s 

Salix  scouleriana 

Wind;  not  stored  in  soil.  Germinates  on  moist  mineral  soil 
in  full  sun.  Stumps  resprout. 

V 

V 

V-s 

V-s 

V-s 

Sheplierdia  canadensis 

Birds,  mammals;  possibly  stored  in  soil.  Germinates  on  bare 
soil  in  full  sun. 

n 

d 

d-s 

S 

S 

Spiraea  betulifolia 

No  obvious  transport;  not  stored  in  soil.  Increases  by  rhizomes. 

V 

V 

V 

V 

V 

Symphoricarpos  albus 

Birds,  mammals;  not  stored  in  soil.  Increases  by  rhizomes. 

V 

V 

V 

V 

V 

Symphoricarpos  oreophilus 

Birds,  mammals;  not  stored  in  soil.  Germinates  on  bare  soil 
in  partial  shade.  Stumps  resprout. 

V 

d-s 

d-s 

V-s 

v-s 

Sorbus  scopulina 

Birds,  mammals;  not  stored  in  soil.  Germinates  on  bare  soil 
in  partial  shade.  Stumps  resprout. 

V 

V-s 

V 

V 

V 

Vaccinium  globulare 

Birds,  mammals;  stored  in  soil  (23  percent  viable).  Germinates 
in  partial  shade  on  moist  soil.  Increases  by  shallow  rhizomes. 

V 

D-s 

D 

V 

V 

Disturbance  codes:  CC,  NP  =  clearcut,  no  site  preparation;  CC,  MS  =  clearcut,  mechanical  scarification;  SC,  MS  =  sheltenwood  cut,  mechanical  scarification; 
CC^  BB  =  clearcut,  broadcast  burned;  WF  =  stand-destroying  wildfire. 

Response  codes:  V  =  vegetative  increase  from  existing  plants  following  tree  removal  (may  be  offset  by  treatment  intensity);  S  =  seedling  response  (coverage 
increase  depends  on  amount  of  viable  seed  available  and  may  be  influenced  by  treatment  type  and  intensity);  D  =  decrease  in  existing  canopy  coverage;  n  =  no 
appreciable  change;  upper  case  letters  =  major  change  in  species  coverage;  lower  case  letters  =  minor  change  in  species  coverage. 

Stored  seed  viabilities  are  from  Kramer  (1984). 
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(table  11),  the  seed  could  germinate  profusely  and 
create  severe  competition  for  tree  seedlings.  Or,  if 
species  with  wind  transported  seed  such  as  Chryso- 
thamnus  or  Salix  are  abundant  neeirby  and  a  suitable 
seedbed  is  created,  these  strong  competitors  could 
quickly  dominate  the  site.  There  are  instances  when 
certain  shrub  species  may  be  desirable  for  wildlife.  In 
these  cases  the  information  in  table  11  can  be  used 
to  encourage  certain  shrub  species  rather  than  avoid 
them.  It  is  easier  to  manage  shrub  occurrence  by  ma- 
nipulating regeneration  opportunities  rather  than 
through  direct  control.  Most  shrub  species  that  occur 
on  Douglas-fir  habitat  types  have  deep,  extensive  root 
systems.  When  top-killed,  most  of  these  species  re- 
sprout  fi-om  a  variety  of  depths  below  ground  (Bradley 
1984).  If  the  tree  canopy  is  also  killed,  as  in  a  wild- 
fire, the  resprouting  shrubs  as  well  as  those  germi- 
nating fi'om  buried  seed,  can  easily  achieve  greater 
canopy  coverages  than  existed  before  the  fiire. 

Of  the  resprouting  shrub  species,  Scouler  willow 
(Salix  scouleriand)  probably  creates  the  most  prob- 
lems for  silviculturists.  Beneath  a  mid-seral  tree 
canopy,  this  tall-growing  shrub  usually  exhibits  a 
narrow  upright  form.  It  occupies  relatively  little  grow- 
ing space  and  to  the  inexperienced  observer  appears 
rather  innocuous.  But  if  the  tree  canopy  is  removed 
and  the  willow  top-killed,  as  from  wildfire  or  logging 
(fig.  6a),  the  willow  resprouts  vigorously  creating  a 
round  form  that  may  reach  16  ft  (4.9  m)  in  diameter 
(fig.  6b).  Where  stands  contain  depauperate  willows 
at  high  densities,  such  as  one  every  16  ft  (4.9  m), 


Figure  6a — Scouler  willow  resprouts  3  weeks 
after  topkilling  by  an  August  wildfire.  The  0.7  ft 
(0.2  m)  tall  resprouts  are  already  being  browsed 
by  big  game. 


Figure  6b — The  same  Scouler  willow  five  grow- 
ing seasons  later.  The  resprouted  willow  is  now 
12  ft  (3.7  m)  tall  and  almost  16  ft  (5  m)  wide. 


there  is  little  opportunity  to  grow  shade  intolerant 
ponderosa  pine  if  the  tree  canopy  is  removed.  Since 
Scouler  willows  produce  deep  extensive  root  systems, 
it  is  impractical  to  mechanically  remove  them.  Un- 
less an  herbicide  can  be  used  to  kill  the  willow,  shade 
tolerant  Douglas-fir  must  be  selected  for  management. 
To  a  certain  extent,  the  willow/Douglas-fir  relation- 
ship is  self-perpetuating.  Once  Douglas-fir  occupies 
the  site,  it  poses  greater  risk  of  a  stand-destroying 
fire  than  ponderosa  pine.  This  type  of  fire  creates 
the  most  favorable  seedbed  and  growing  conditions 
for  the  willow,  which  in  turn  promotes  another  stand 
of  Douglas-fir. 

Of  the  shrub  species  germinating  firom  buried  seed, 
snowbrush  ceanothus  (Ceanothus  velutinus)  is  the 
most  prolific  (fig.  7).  Viable  seed  occurs  in  most  west- 
side  phases  of  Douglas-fir  habitat  types.  Two  notable 
exceptions  are  frost-prone  areas  where  it  is  too  cold 
for  the  ceanothus  and  in  drainages  just  east  of  Hells 
Canyon  where,  for  unknown  reasons,  the  ceanothus 
distribution  is  quite  spotty.  In  this  latter  area,  Kramer 
(1984)  recorded  four  mature  stands  in  PSME/PHMA 
habitat  type  that  lacked  buried  ceanothus  seed.  This 
was  the  only  area  sampled  in  PSME/PHMA  that 
lacked  buried  ceanothus  seed.  As  a  general  rule,  if 
ceanothus  is  present  in  disturbed  areas  nearby,  such 
as  along  roads  or  skid  trails,  it  is  a  virtual  certainty 
that  the  seed  lies  buried  in  more  shaded  areas.  The 
seed  is  viable  for  200  to  300  years  (Gratkowski  1962) 
and  possibly  over  500  years  (Zavitkovski  and  Newton 
1968).  Heat,  such  as  from  burning,  initiates  germi- 
nation (Gratkowski  1962).  High  intensity  broadcast 
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Figure  7 — Eleven  years  after  broadcast  burn- 
ing this  site  is  fully  occupied  by  Ceanothus 
germinating  from  buried  seed. 


burns  or  stand-destroying  wildfire  can  result  in  100 
percent  cover  of  ceanothus  in  about  10  years.  The 
shrub  canopy  discourages  ponderosa  pine  establish- 
ment and  favors  Douglas-fir,  which  predisposes  the 
site  to  another  high-intensity  fire.  A  dense  ceanothus 
canopy  can  restrict  livestock  and  protect  the  site 
fi"om  erosion.  Ceanothus  also  fixes  nitrogen  (Binkley 
and  others  1982;  Youngberg  and  WoUum  1976)  and 
provides  big  game  browse  and  songbird  habitat 
(Thomas  1979). 

The  successional  strategies  of  ceanothus,  Scouler 
willow,  and  possibly  other  species  can  be  disrupted 
by  weather,  insects,  or  disease.  We  have  observed  high 
coverages  of  snowbrush  ceanothus  decimated  by  the 
combination  of  abnormally  low  snow  cover,  cold  tem- 
peratures, and  by  outbreaks  of  the  western  tussock 
moth  (Orgyia  cana).  We  have  also  seen  high  coverages 
of  Scouler  willow  decimated  by  an  unidentified  rust. 
In  most  cases,  the  affected  shrubs  resprout  but  lose 
their  competitive  advantage  to  the  extent  that  the 
plant  community  advances  to  a  later  serai  stage  with- 
in one  growing  season.  These  kinds  of  events  make 
it  difficult  to  predict  the  duration  of  serai  stages  but 
generally  do  not  change  the  course  of  succession. 


Herb  Layer 

Herb  layer  succession  is  usually  more  complex  than 
the  tree  and  shrub  layers  because  more  species  £U"e 
involved.  Tables  12  and  13  list  the  major  herb  layer 


species  and  their  successional  roles.  The  same  rela- 
tionships of  successional  roles  and  strategies  disoissed 
for  the  shrub  layer  also  apply  to  herb  layer  species. 
Table  14  lists  successional  strategies  of  the  major 
herb  layer  species. 

Of  the  herb  layer  species  listed,  only  a  few  cause 
major  management  problems.  Among  the  graminoids, 
pinegrass,  elk  sedge,  and  the  introduced  species, 
smooth  brome  {Bromus  inermis),  can  create  severe 
competition  for  tree  seedhngs,  mainly  through  exten- 
sive root  and  rhizome  development.  On  dry  forest 
sites,  graminoids  effectively  restrict  tree  and  shrub 
regeneration  from  seed  by  depleting  soil  moisture 
prior  to  seedling  development  (Schultz  and  others 
1955).  Planted  tree  seedlings  also  have  poor  siu^val 
and  growth  among  estabhshed  grasses  (fig.  8)  (Larson 
and  Schubert  1969;  McDonald  1986;  Petersen  1988). 
The  2-  by  2-ft  (0.6-  by  0.6-m)  scalp  commonly  used  for 
tree  planting  is  inadequate  for  eliminating  competi- 
tion of  graminoids  due  to  their  extensive  root  systems 
(McDonald  and  Fiddler  1989;  Sloan  and  Ryker  1986). 

On  the  positive  side,  these  graminoids  are  effec- 
tive soil  binders  and  resprout  quickly  after  burning, 
thereby  reducing  the  potential  for  soil  erosion.  A 
single  elk  sedge  plant,  though  only  1-ft  (0.3-m)  tall, 
can  have  a  fibrous  root  system  4.5-ft  (1.4-m)  wide 
and  6-ft  (1.8-m)  deep  (Sloan  and  Ryker  1986).  Smooth 
brome  is  so  effective  at  stabilizing  soils  and  excluding 
trees  and  tall-growing  shrubs  that  it  makes  an  ideal 
roadside  cover  since  it  maintains  good  visibility  and 
prevents  erosion.  It  is  also  highly  palatable  to  live- 
stock (Hassell  and  others  1983).  Pinegrass  and  elk 
sedge  also  provide  good  forage  for  big  game  and  live- 
stock. Pinegrass  was  shown  to  have  higher  protein 
content  than  timothy  or  orchardgrass  fi-om  late  June 
to  mid-September  (McLean  and  Clark  1980).  Elk 
sedge  has  high  forage  value  for  elk  (Kufeld  1973), 
cattle  (USDA  1986),  and  in  early  spring,  black  bear 
(Beecham  1981). 

Most  perennial  forbs  present  few  problems  for 
land  managers  even  though  some  species  can  have 
spectacular  responses  to  certain  disturbances.  For 
example,  mountain  hollyhock  (Iliamna  rivularis) 
can  germinate  profusely  from  buried  seed  after  a 
high-severity  fire.  Fireweed  (Epilobium  angustifolium) 
can  increase  dramatically  from  rhizomes  and  wind- 
borne  seed  after  a  fire.  If  machine  scarification  is  used, 
sticky  cinquefoil  (Potentilla  glandulosa)  can  germi- 
nate from  buried  seed  and  quickly  dominate  the  site. 
All  of  these  species  add  considerable  color  to  the 
landscape  when  flowering  in  high  densities. 

A  few  other  forb  responses  are  less  showy  and  less 
benign.  Western  coneflower  {Rudbeckia  occidentalis) 
can  increase  substantially  with  grazing,  particularly 
on  finer  textured  soils.  Natural  tree  regeneration 
beneath  the  coneflower  is  quite  limited,  possibly  due 
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Table  12 — Successional  role  of  important  herb  layer  species  in  major  Douglas-fir  habitat  types  of  west-centra!  Idaho. 


PSME  habitat  type-phase 

Herb  layer  CAGE-         CARU-  SPBE-        SYAL-         PHMA-  ACGL- 

species  PlPO  PlPO  BERE  PlPO  PlPO  PlPO  ACGL 


Perennial  graminolds 

ngropyron  inwrrneoiurn 

(Eb) 

(es) 

(es) 

(ES) 

(ES) 

(ES) 

/cc\ 
(ES) 

nyiupyron  spicaium 

CO 

(es) 

(es) 

(tb) 

(es) 

(es) 

(es) 

Bromus  carinatus 

ES 

ES 

ES 

ES 

ES 

(ES) 

ES 

Bromus  inermis 

a 

a 

ms 

ms 

MS 

MS 

MS 

Calamagrostis  rubescens 

(c) 

C 

C 

C 

C 

(C) 

C 

Carsx  QByBfi 

Lb 

1  0 
Lb 

Lb 

1  0 

Lb 

1  c 

Lb 

1  c 

Lb 

Carex  rossii 

es 

tb 

bb 

CO 

bb 

es 

es 

es 

resiuca  loanoGnsis 

IS 

IS 

a 

lc> 

IS 

a 

Festuca  occidentalis 

ms 

ms 

ms 

ms 

ms 

ft  JO 

MS 

Poa  nervosa 

r\ 

1  0 
Lb 

1  0 
Lb 

1  0 
LS 

is 

1  0 

Lo 

Im 
IS 

Stipa  occidentalis 

(ES) 

es 

(ES) 

es 

(es) 

a 

a 

Perennial  herbs 

r\yaolaUflc  UfUOIfOUa 

(to) 

a 

a 

es 

es 

/PC\ 
(bb) 

PC 

CO 

rMHt?ifiiafla  finUfUfJfiyfia 

ms 

ms 

ms 

es 

es 

a 

a 

rAniGnnaria  faCGmOSa 

c 

(c) 

(C) 

l\  C\ 

(Lb) 

(C) 

rAfjuuyiiUiii  afiUiUoacfniiuiiurn 

MO 

MO 

MO 

MC 
MO 

MC 
MO 

MC 
MO 

MrenanB  macropnyiia 

c 

c 

c 

C 

0 

1  C 
Lb 

c 

ryflilUa  UUfUlfUlia 

p 

r> 

V/ 

L» 

L» 

p 
\J 

nsier  conspicuus 

1  c 

Lb 

1  c 

Lb 

1  c 

Lb 

1  C 
Lb 

1  C 
Lb 

1  C 
Lb 

Msier  pereiegans 

Mo 

ms 

ms 

Mb 

ms 

ms 

ms 

Astragalus  miser 

DQiSarnorniZB  SayiUala 

Mo 

ms 

ms 

Mo 

(Mb) 

(Mo) 

Mb 

Kjaolllltsja  iJliniala 

ms 

ms 

ms 

MO 

MC 
MO 

MC 
MO 

MC 
MO 

cfjiiuuiui  11  cii  lyuouiuiiuf  1 1 

nne 

^IVIO  ) 

/  me\ 

MC 
IVIO 

MC 
IVIO 

MC 

IVIO 

mc 
lllo 

tfayaua  VtfoUa 

me 

fVIO 

MC 

IVIO 

MC 

IVIO 

MC 

IVIO 

MC 
IVIO 

n  ctyai  la  Vll yii  Haf la 

IVIO 

me 

MC 

IVIO 

MC 

IVIO 

^MC\ 

^IVIO/ 

t  mcA 

Kjaiiurn  iriTiorum 

a 

a 

a 

le 
IS 

1  c 

LO 

Ic 
IS 

f  ^Afo  mil        1  /i^^A^f       1  n^i  mn 

KjaraniurTi  viscosissiniurn 

Mo 

Mo 

Mo 

Mo 

MC 
Mo 

MC 
Mo 

MC 
MO 

ndUfWiicl  n  m^i  ctnu  la 

^IVIO^ 

me 

(lib 

mc 

lllo 

mc 
lllo 

g 

d 

0 

iiiarnna  rivuians 

(tb) 

PC 
CO 

CO 

PC 
CO 

PC 

CO 

f  otHt/ri  ic  noi/aWoncfc 
uauiyfUo  iii^VaUcnoio 

a 

/  1  mini      ^m^nf^i  tc 

Lupinus  arycnWUS 

/  1  mini  ic  ^si  iriofi  ic 
UUfJIilUo  UaUUalUo 

^Lo; 

(\  C^ 

1  c 

LO 

a 

ct 

1  iininiiQ  c^ri/^^i  IC 

lo 

^i_o; 

lo 

d 

g 
a 

Penstemon  attenuatus 

MS 

(MS) 

(ms) 

MS 

ms 

(MS) 

ms 

Penstemon  wilcoxii 

(LS) 

Is 

Is 

ms 

ms 

MS 

MS 

Potentilla  glandulosa 

ES 

ES 

ES 

ES 

ES 

ES 

ES 

Pteridium  aquilinum 

a 

a 

a 

a 

ms 

a 

Rudbeckia  occidentalis 

(ES) 

(ES) 

Smilacina  racemosa 

c 

c 

(C) 

c 

C 

c 

c 

Thalictrum  occidentale 

(C) 

(C) 

(C) 

(C) 

(C) 

(C) 

C 

Veratrum  californicum 

(LS) 

MS 

a 

MS 

MS 

MS 

ms 

^ES  =  early  serai;  a  =  accidental;  MS  =  mid  serai;  ( )  =  occurs  in  only  part  of  the  habitat  type;  LS  =  late  serai;  C  =  climax;  upper  case  =  major 
species  occurrence;  lower  case  =  minor  species  occurrence. 
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Table  13 — Successional  role  of  important  herb  layer  species  in  major  Douglas-fir  habitat  types  of  east-central  Idaho. 


PSME  habitat  type-phase 

Herb  layer 

CAGE- 

CARU- 

SPBE- 

SYAL- 

PHMA- 

ACGL 

species 

CAGE 

CARU 

CARU 

SYAL 

PSME 

SYOR 

Perennial  graminoids 

Agropyron  intermedium 



Agropyron  spicatum 

ES^ 

es 

(es) 

es 

es 

es 

Bromus  carinatus 

ES 

ES 

ES 

ES 

es 

es 

Bromus  inermis 

ms 

Calamagrostis  rubescens 

(c) 

0 

C 

C 

0 

c 

Carex  geyeri 

0 

LS 

LS 

LS 

LS 

0 

Carex  rossii 

es 

ES 

ES 

ES 

es 

es 

Festuca  idahoensis 

(C) 

Is 

Is 

LS 

Is 

a 

resiuca  occioeniaiis 

IS 

Poa  nervosa 

c 

LS 

LS 

Is 

LS 

LS 

Stipa  occidentalis 

(ES) 

es 

(ES) 

— 

Perennial  herbs 

Agastache  urticifolia 

ES 

a 

es 

Antennaria  microphylla 

ms 

MS 

ms 

ms 

a 

MS 

Antennaria  racemosa 

(c) 

(c) 

(c) 

(c) 

Apocynum  androsaemifolium 



ms 

Arenaria  macrophylla 



c 

a 

0 

0 

Arnica  cordifolia 

0 

0 

0 

0 

Aster  conspicuus 

(C) 



le 
IS 

1  Q 
Lo 

LS 

Aster  perelegans 

es 

es 

es 

es 

es 



Astragalus  miser 





ir^\ 
(^) 

c 



(C) 

Balsamorhiza  sagittata 

ms 

ms 

(ms) 

(ms) 

ms 

ms 

Castilleja  miniata 

ms 

ms 

Mo 

ms 

ms 

ms 

Epilobium  angustifolium 

ms 

MS 

kilC 

mo 

Mo 

ms 

(MS) 

Fragaria  vesca 



MS 

KilC 

mo 

Mo 

MS 

Fragaria  virginiana 



MS 

MQ 

iVIO 

IVIo 

MS 

ms 

Galium  triflorum 





Ic 
IS 

a 

a 

Geranium  viscossissimum 

MS 

MS 

MC 
Mo 

Mo 

MS 

a 

Hackelia  micrantha 

(MS) 

ms 

ms 





lliamna  rivularis 

(ES) 

es 

es 



Lathy rus  nevadensis 







Lupinus  argenteus 

(Is) 

(LS) 

le 
IS 

__ 

Lupinus  caudatus 

LS 

Lo 

LS 



Lupinus  sericeus 

LS 

LS 

1  c 
Lo 

Is 

Penstemon  attenuatus 

(S) 

MS 

____ 

Penstemon  wilcoxii 

Is 

Is 

Is 

lo 
IS 

Is 



Potentilla  glandulosa 

ES 

ES 

CO 
CO 

bb 

ES 

ES 

Pteridium  aquilinum 

Rudbeckia  occidentalis 

Smilacina  racemosa 

c 

c 

c 

C 

0 

c 

Thalictrum  occidentale 

(c) 

(c) 

(C) 

0 

c 

Veratrum  californicum 

a 

^ES  =  early  serai;  a  =  accidental;  MS  =  mid  serai;  ( )  =  occurs  in  only  part  of  the  habitat  type;  LS  =  late  serai;  C  =  climax;  upper 
case  =  major  species  occurrence;  lower  case  =  minor  species  occurrence. 
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Table 


14 — Successional  strategies  and  disturbance  responses  of  major  herb  layer  species. 


Herb  layer 
species 


Seed  transport; 
reproduction  methods 


Type  of  disturbance^ 

CC,  SC,     CC,  CC, 

NP    MS      MS      BB  WF 


Perennial  graminoids 

Agropyron  intermedium 

Agropyron  spicatum 
Bromus  carinatus 
Bromus  inermis 
Calamagrostis  rubescens 
Carex  geyeri 

Carex  rossii 

Festuca  idahoensis 
Festuca  occidentalis 
Poa  nervosa 
Stipa  occidentalis 

Perennial  herbs  and  ferns 

Agastache  urticifolia 

Antennaria  microptiylia 
Antennaria  racemosa 
Apocynum  androsaemifolium 
Arenaria  macroptiylla 

Arnica  cordifolia 

Aster  conspicuus 

Aster  pereiegans 
Astragalus  miser 


Wind,  direct  seeding;  not  stored  in  soil.  Germinates 
on  bare  soil  in  full  sun.  Generally  rhizomatous. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in 
full  sun.  Generally  nonrhizomatous. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in 
full  sun.  Nonrhizomatous. 

Wind,  direct  seeding;  not  stored  in  soil.  Germinates  on 
bare  soil  in  full  sun.  Increases  by  rhizomes. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil. 
Increases  by  rhizomes. 

No  obvious  transport;  stores  in  soil  (56  percent  viable). 
Germinates  on  bare  soil  after  burning  or  scarification. 
Increases  by  short  rhizomes. 

No  obvious  transport;  stores  in  soil  (51  percent  viable). 
Germinates  on  bare  soil  mainly  after  scarification. 
Nonrhizomatous. 

Wind,  not  stored  in  soil.  Germinates  on  bare  soil. 
Nonrhizomatous. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil 
in  partial  shade.  Nonrhizomatous. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil. 
Increases  by  rhizomes. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in 
full  sun.  Nonrhizomatous. 


No  obvious  transport;  stored  in  soil  (67  percent 
viable).  Germinates  in  bare  soil  in  full  sun  mainly 
after  scarification.  Nonrhizomatous. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in 
full  sun.  Increases  by  stolons. 

Wind;  not  stored  in  soil.  Germinates  in  partial  shade. 
Increases  by  stolons. 

Wind;  not  stored  in  soil.  Germination  requirements 
unknown.  Increases  by  rhizomes. 

No  obvious  transport;  stores  in  soil  (20  percent  viable). 
Germination  requirements  unknown.  Increases  by 
rhizomes. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil 
in  partial  shade.  Increases  by  rhizomes. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in 
partial  shade.  Increases  by  rhizomes. 

Wind;  not  stored  in  soil.  Germinates  on  bare  soil  in  full  sun. 

No  obvious  transport;  probably  stores  in  soil.  Germination 
requirements  unknown.  Increases  by  rhizomes. 


v^     D       D-s  s 


n      D       D-s  s 


n      D       D-s  s 


V     d       d-s     V-s  V-s 


V  d 


V     d-s  d 


n  D 
n  D 


V-s  V-s 


n      D-S    D-S  s 


n      D-s     D-S  s 


n      D       D-s  s 


n      D-S    D-s     n  n 


V     d-s     d-s     V-s  V-s 


n      D       D-s  s 


V  V 


D-S  s 


n      D       D-S  s 


n      D-s  D 


n      D-s  D 


n      D-s     D       n  n-s 


V-s 


D-s  s  s 
D       d  d 

(con. 
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Table  14  (Con.) 


Herb  layer 
species 


Type  of  disturbance^ 


Seed  transport; 
reproduction  methods 


CC,  SC, 
NP  MS 


CC, 
MS 


CC, 
BB 


WF 


Balsamorhiza  sagittata 
Castilleja  miniata 
Epilobium  angustifolium 
Fragaria  spp. 

Galium  triflorum 

Geranium  viscosissimum 
Hackelia  micrantha 
lliamna  rivularis 
Latfiyrus  nevadensis 

Lupinus  spp. 
Penstemon  attenuatus 
Penstemon  wilcoxii 
Potentilla  glandulosa 
Pteridium  aquilinum 
Rudbeckia  occidentalis 
Smilacina  racemosa 
Thalictrum  occidentale 
Veratrum  califomicum 


Wind;  not  stored  in  soil.  Germinates  on  bare  n      d  d-S 

soil  in  full  sun. 

Wind;  storage  ability  unknown.  Germinates  v      D  D-s 

on  mineral  soil  after  scarification. 

Wind;  not  stored  in  soil.  Germinates  on  mineral  soil  V     d-s  d-s 

in  full  sun  or  partial  shade.  Increases  by  rhizomes. 

Birds,  mammals;  stored  in  soil  (23  percent  viable).  V      D-s  D 

Germinates  on  moist,  bare  soil  in  partial  shade. 
Increases  by  stolons. 

Mammals;  stored  in  soil  (62  percent  viable)  d      D  D 

Germination  requirements  unknown.  Increases 
by  rhizomes. 

No  obvious  transport;  stores  in  soil  (90  percent  viable).  n      d  d-S 

Germinates  on  bare  soil  in  full  sun. 

Mammals;  storage  capability  unknown.  n      D  D-s 

Germinates  on  bare  soil  in  full  sun. 

No  obvious  transport;  stores  in  soil  (91  percent  viable).  n      D  D-s 

Germinates  on  bare  soil  after  burning. 

No  obvious  transport;  stores  in  soil  (100  percent  viable). 
Germination  requirements  unknown.  Increases  by 
rhizomes. 

No  obvious  transport;  stored  in  soil.  Germination 
requirements  unknown. 

No  obvious  transport,  stored  in  soil.  Germinates 
on  bare  soil  in  full  sun. 

No  obvious  transport;  stored  in  soil.  Germinates  on 
bare  soil  in  partial  shade. 

No  obvious  transport;  stored  in  soil  (19  percent  viable). 
Germinates  on  bare  soil  in  full  sun. 

Wind;  not  stored  in  soil.  Germinates  on  bare  sterile  soil 
in  humid  microsites.  Increases  aggressively  by  rhizomes. 

Wind;  mammals?;  not  stored  in  soil.  Germinates 
on  bare  soil  in  full  sun. 

Birds,  mammals;  not  stored  in  soil.  Germination 
requirements  unknown. 

Mammals;  not  stored  in  soil.  Germination  requirements 
unknown.  Increases  by  rhizomes. 

Wind;  storage  capability  unknown.  Germination  n      D  D 

requirements  unknown. 


V  d  d 

n  v-s  v-s 

n  D  D-S 

n  D-S  D-s 

n  D-s  D-S 

V  V 


V  n 
n  D 
n  d 


V 
S 
D 
D 


s  s 

d  d 

V-S  V-S 

d  d-s 

D  D 


D  D 

D-S  D-S 
d  d 


D-s  D-s 

D-s  D-s 

v-s  v-s 

V  V 

v-s  v-s 

d  n 

D  D 

d  n 


^Disturbance  codes:  CC,  NP  =  clearcut,  no  site  preparation;  CC,  MS  =  clearcut,  mechanical  scarification;  SC,  MS  =  shelterwood  cut,  mechani- 
cal scarification;  CC,  BB  =  clearcut,  broadcast  burned;  WF  =  stand-destroying  wildfire. 

^Response  codes:  V  =  vegetative  increase  from  existing  plants  following  tree  removal  (may  be  offset  by  treatment  intensity);  S  =  seedling  re- 
sponse (coverage  increase  depends  on  amount  of  viable  seed  available  and  may  be  influenced  by  treatment  type  and  intensity);  D  =  decrease  in 
existing  canopy  coverage;  n  =  no  appreciable  change;  upper  case  letters  =  major  change  in  species  coverage;  lower  case  letters  =  minor  change 
in  species  coverage. 
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Figure  8 — Elk  sedge  covers  85  percent  of 
this  Douglas-fir/elk  sedge  site.  Only  5  per- 
cent of  tfie  ponderosa  pine,  planted  in 
handscalps,  have  survived  since  the  site 
was  planted  1 3  years  earlier. 


Figure  9 — This  Douglas-fir/common  snow- 
berry  site  experienced  wildfire  52  years  ago. 
The  bracken  fern,  which  probably  established 
after  the  wildfire,  has  persisted  in  the  stand. 


to  allelopathic  effects  of  the  coneflower  (Ferguson 
1991).  The  most  difficult  herb  layer  species  to  man- 
age is  bracken  fern  {Pteridium  aquilinum).  Bracken 
is  a  rhizomatous  species  capable  of  spreading  up  to 
6  ft  (2  m)  per  year  (Buse  1992)  and  achieving  nearly 
60  percent  canopy  cover  in  10  years  after  severe  wild- 
fire (fig.  9)  (Stickney  1986).  Fortimately,  these  growth 
rates  only  apply  to  sites  much  more  favorable  than 
the  dry  Douglas-fir  habitat  types  of  central  Idaho.  But 
bracken  can  be  a  problem  for  tree  seedlings  wherever 
it  ocCTirs.  This  fern  is  known  to  be  allelopathic  to  small 
seedlings  of  certain  conifers  (del  Moral  and  Gates  1971; 
Ferguson  and  Boyd  1988)  and  hardwoods  (Horsely 
1977).  Dense  bracken  patches  can  exclude  conifers 
for  hundreds  of  years  (Ferguson  and  Boyd  1988). 
Fortunately  bracken  is  only  moderately  shade  toler- 
ant and  will  decline  beneath  a  dense  forest  canopy. 
Bracken  is  also  susceptible  to  certain  herbicides,  par- 
ticularly glyphosate  applied  in  late  summer  (Buse 
1992;  Conard  and  Emmingham  1984). 


Pocket  Gophers 

Pocket  gophers  (Thomomys  talpoides)  have  been  a 
problem  in  pine  plantations  for  half  a  century  (Moore 
1943).  They  are  a  normal  component  of  most  forest 
ecosystems  but  appear  to  increase  their  numbers  to 
exceptionally  high  levels  where  some  form  of  distur- 
bance has  stimulated  the  herb  layer. 


Probably  the  most  striking  gopher  increases  occur 
in  clearcuts  although  heavily  grazed  meadows  can 
also  support  large  gopher  populations.  In  clearcuts, 
pocket  gopher  densities  appear  to  be  related  to  site 
treatment.  Sites  that  were  machine  scEirified  and 
not  burned  support  the  most  gopher  activity  (Steele 
and  Geier-Hayes  1987, 1989a,b,  1993,  1994).  How- 
ever, in  other  geographic  areas  burning  results  in 
more  gophers  (Marsh  and  Steele  1992). 

In  west-central  Idaho,  machine  scsirification  with- 
out burning  tends  to  produce  herb  layers  dominated 
by  sticky  cinquefoil  (fig.  10).  This  plant  is  a  preferred 
gopher  forage  species  (Okello  1993).  Other  species 
preferred  by  pocket  gophers  during  the  summer  in- 
clude Achillea  millefolium,  Actaea  rubra,  Agastache 
urtici folia,  Arnica  cordifolia,  Fragaria  virginiana. 
Geranium  viscosissimum,  Iliamna  rivularis,  Lupinus 
sericeus,  and  Veratrum  californicum  (Okello  1993). 
All  of  these  except  Ac^aea  occur  in  Douglas-fir  habitat 
types.  Most  of  these  species  increase  following  either 
severe  burning  or  scarification.  Nursery  grown  pon- 
derosa pine  seedlings  were  among  the  least  preferred 
forage  when  tested  against  28  common  herb  layer 
species  (Okello  1993). 

Most  damage  to  pine  seedlings  occurs  in  winter 
(Marsh  and  Steele  1992).  At  that  time,  herb  layer 
species  are  dormant  and  their  roots  may  be  in  firozen 
soil;  gopher  tvmnels  are  wet  and  may  be  flooded.  Con- 
sequently, gophers,  which  may  occur  in  large  nimibers 
due  to  an  abundance  of  preferred  herbaceous  forage 
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Figure  10 — A  Douglas-fir/white  spirea  habitat 
type,  machine  piled  17  years  before.  Poten- 
tilla  glandulosa  and  Geranium  viscosissimum 
dominate  the  forbs.  Pocket  gopher  evidence 
occurs  throughout  the  disturbed  area. 


during  summer,  tend  to  forage  aboveground  under 
the  snow  diiring  winter.  With  most  herbaceous  mate- 
rial vmavailable,  shrub  and  tree  seedlings  come  under 
concentrated  attack.  Maintaining  small  populations 
of  preferred  forage  species  through  less  disturbance 
and  direct  control  of  gophers  through  baiting  appear 
to  be  the  most  effective  approach  to  achieving  small 
pocket  gopher  populations  prior  to  tree  planting.  Once 
pine  plantations  are  established,  however,  reducing 
preferred  forage  species  can  lead  to  increased  d£image 
of  the  pine  seedlings  (Boyd  1987)  because  there  is 
little  else  for  the  gophers  to  eat.  In  pine  plantations, 
direct  control  becomes  the  only  feasible  option  to  con- 
troUing  gophers  and  must  be  continued  for  several 
years  to  be  effective  (Marsh  and  Steele  1992).  How- 
ever, direct  control  in  plantations  can  be  futile  if 
adjacent  areas  support  favorable  habitat  where  the 
gophers  can  increase  and  then  disperse  into  the 
plantations. 


Conclusions 

Disturbance  initiates  forest  succession.  Different 
vegetative  communities  result  from  different  distur- 
bance frequencies  and  intensities.  Historically,  fire 
was  the  predominant  disturbance  in  Douglas-fir  habi- 
tat types  in  central  Idaho.  The  vegetative  communi- 
ties that  resulted  from  historical  fires  evolved  to  pro- 
duce sustainable  and  predictable  ecosystems. 


Some  human-caused  disturbances  have  created 
plant  communities  that  are  outside  the  historical 
range.  Management  problems  including  high  gopher 
populations,  poor  tree  seedling  survival  and  growth, 
and  inadequate  natural  regeneration  appear  associ- 
ated with  "abnormal"  plant  communities.  Historic 
ecosystem  processes  can  provide  guidelines  for  man- 
agement activities.  Metnagement  practices  that  emulate 
natural  systems  appear  to  produce  plant  communi- 
ties that  regenerate  faster  and  are  less  susceptible 
to  insects  and  disease. 
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This  report  summarizes  important  successional  aspects  of  seven  central  Idaho  Douglas-fir 
habitat  types.  The  habitat  types  and  phases  are  grouped  geographically  into  west-central 
and  east-central  Idaho  to  differentiate  site  potential  based  on  ponderosa  pine  occurrence. 
The  role  of  fire  and  other  management  activities  and  their  influence  on  common  serai  shrubs 
and  herbs  are  discussed.  Common  serai  tree  species  are  included  with  discussions  of 
natural  and  planted  conifer  regeneration  and  tree  growth  capability. 
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